.. -/
universite INSTITUT —
PARIS-SACLAY o RITIGHE

5RADUATE SCHOOL

Experimental Quantum Computing
and

Quantum Error Correction

Lecture 3: Optical and spin qubits



The qubit zoo

Trapped ions Atoms Superconducting circuits Photons NMR & e spin

Lecture 2 Lecture 4
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Probabilistic photonic gates
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Two-qubit gate teleportation
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One way quantum computing

information flow
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Building cluster states
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Photonic blockade
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CQED based photon-photon gate

a Gate schematic
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Rydberg induced non-linearity
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Single photon source based on quantum dots

A few waveleng
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Counts

Single photon source based on quantum dots
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Single photon source based on quantum dots

n-contact
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N. Somaschi, Nature 202016
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Nat. Phot. 2024
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Molecules for NMR
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Principle of Liguid NMR
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Readout of two qubit state

.I:Ill'ln! p-HI.- A Specirum X HSpecirum AX Specirum
|sEbertl s ikt taslerth £ padas b it th f ke
AK ™ A X

S S S U R V|
- I

Stolze & Suter

16



Spin qubit on a Si hetero-structure

gates
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Article

Industry-compatible silicon spin-qubit unit
cells exceeding 99% fidelity Nature 2025
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